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Weaknesses in the structure, levels, and sequence of 
Bloon's taxonoay of cognitive donains eaphasize the need for both a 
new nodel of how individual learners process inforaation and a new 
taxonoay of the different levels of aeiory, thinking , and learning* 
Both the nodel and the taxonoay should be consistent with current 
research findings. The Stahl Perceptual Intonation Processing, and 
Operations Model (SPIBPrOfl) details a 21-coaponent process explaining 
how individuals think and learn. The SPIBPrOB process begins with 
environaental. inforaation and aoves through stages that include 
perceptual register, transient storage, an "executor** to assign 
neaning and choose responses, working aeaory, long-tern aeaory, 
utilization of retrieved inforaation, and feedback. SPIBPrOB is 
related to the proposed Ooaain of Cognition taxonoay, which 
identifies eight levels of cognitive behaviors involved in thinking 
and learning. The eight levels coaprisepreparation and observation, 
reception* transforation and inf or nation acquisition, retention, 
•transfer sion" (applying old information to new situations! , 
incorporation, organization, and generation. Ten principles useful 
for teachers can be derived fron the new nodel and taxonoay, 
involving learning tines, similarities between cognitive and 
affective inforaation, and learners* use of rules or guidelines when 
thinking. (Author/RR) 
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THE DOMAIN OF COGNITION ; 
AN ALTERNATIVE TO BLOOM'S COGNITIVE 
DOMAIN WITHIN THE FRAMEWORK OF 
AN INFORMATION PROCESSING MODEL 

• Robert J. Stahl 
and 

Gary T. Murpny 



Bloom's Taxonomy (Bloom et al., 1956) has dominated Instructional 
design and evaluation for a quarter of a century. Programs at all levels 
of education use this Taxonomy as tJie major framework to plan, develop, 
Implementi monitor* and evaluate teacher and student process and product 
Instructional variables. The popularity of this hierarchical model Is 
evidenced by the entry of nearly 1,000 articles on the Taxonomy of . Educa- 
tional Objectives 1n i auCatlwripiex between 1966-1978 (Clements, 1979)* 
Furthermore i some teacher educators nave even taught the Bloom System as 
a Teaming theory In Its "own right, giving the Taxonomy a status 1t was 
never Intended/ to have. . 

Interestingly, the Bloom taxonomlc system has been and is being used 
even though 1t 1s not consistent with any presently accepted theory, model, 
or approach to human memory, thinking, or learning (Stahl, 1979). Clements 
(1979) pointed out that three of the four major principles upon which the 
system was based were never supported by Its developers. These Initial 
problems have become but one area where weaknesses 1n the structure, levels, 
and sequence of the Taxonomy have been reported (Kropp and Stoker, 1966; 
Miller, Snowman and Q'Hara, 1979; Smith, 1968, 1970; Poole, 19,71, 1972; 
Sadden, 1978). 

The Intent of this paper 1s not to provide a review of the literature 
relative to Bloom's Taxonomy. Instead, the reader will be Introduced to 
an entirely new taxonomy, the Domain of Cognition, whlclrwas developed from 
the research literature on human learning. To support this hierarchical 
system, a model of how humans process Information will be presented as a 
synthesis framework to pull together the memory and learning research as 
well as to~prov1de a flow model representation of how thinking, memory 
and learning occur Interactively within Instructional settings. 

TAXONOMY DEFINED 

Prior to the examination of the Domain of Cognition taxonomlc system 
to be presented here; 1t seems appropriate thairseme consideration be given 



•teethe nature and attributes Inherent 1n any taxonomy. Among the defini- 
tions of taxpjjpjgv. *pund 1n the literature- one finds the following: 

1. ... the classification of data according to their 
natural relationships or the~principles governing 
such classification.! . ° 

2. ... a system of, classification of data according 
to their natural relationships. 2 

3« ... a system of classification and the concents 
underlying it. 3 

4. The primary. meaning of taxonomy .... is systematic 
classification... .4 

5. .i.' classification, esp. (sic) in relation to its 
general laws or principles; the classification or 
putting things in proper order. 5 

Although net stated in the definitions above, an Important distinc- 
tion needs to he made between the term "classification" and the term 
"taxonomy. " 

Classification is the ordering of phenomena into 
groups ^ or sets) on .the basis of their relationship! 
that is,< of association by contiguity, similarity, 
or both. 

Taxonomy is the theoretical study of classification, 
including its basis, .principles, nrccsdures, and 
rules." 

m * 

The distinction can be further highlighted by paraphraslngiSregg 7 in 

522 VJ 8 * th? sub * c * s °f classification are the phenomena Ind^thi sib- 
jects of taxonomy are classifications. 

Theoretical science 1s concerned with ordering, and taxonomy is a 
branch of science that 1s exclusively and explicitly devoted to the order- 
ing of complex phenomena. 8 KrathwohV Bloom and Masia refer to the order- 
ing process 1n terms of "a . . . set of principles." 

A true taxonomy 1s a set of classification which 
are ordered and arranged on the basis of £ single 
or on the basis of a consistent set of principles. 
. . . The taxonomy must also be consistent with 
sound theoretical views 1n the field.* 



PRINCIPLE FEATURES OF A TAXONOMY 3 

With the above information in mind, salient attributes of a taxonomy 
as a model, including basic assumptions underlying taxonomic systems, can 
be discussed. Some of the principal features of taxonomic systems are: 

1 • Classes or aggregations of phenomena, not indir 
vidua! specimens, are the basic units of taxonomy 
and are: the things to be classified* 

2* Observations of properties and characteristics 
are essential, but not definitive in taxonomic 
• studies * " 

3* Classes at all levels of a taxonomy are not in 
principle defined by their membership, but by 
their relationships. Characteristic's in, common, 
are viewed as evidence of the theoretically 
derived relationships, which are primary* 

if* The construction of formal classifications of 
particular groups is an essential part and a 
useful outcome bf taxonomic effort. However* it 
is not the total or even the controlling purpose. 
Bather, the aim of taxonomy is. to understand 
the groupings and the relationships of phenomena 
in conceptual terms in order-to make generaliza- 
tions and extend knowledge of the. field being 
studied. 

5. Members-of a taxonomic class, or order are both 
similar to each other and dissimilar to members 1 
of other classes ... The taxonomist's criteria 
for sorting specimens into ordered groupings 
are,- in essence, (a) minuteness of resemblance and 
(b) multiplicity of similarities. 

6. Taxonomic groupings should contribute to under- 
standing of ana insight into the phenomena so 
ordered. 

7. The taxonomic process should result in sorting so 
that the categories can be identified with, and 
distinguished from, one another.' c 

These attributes and assumptions underlie all taxonomic systems and 
all taxonomic development. -The. primary purposes/functions of taxonomic 
systems are: 



1 • To construct classes about which generalizations 
can be made. 

2." To organize, order and control phenomena. 



3* To result in a gestiat (that is, the develooed 
"taxonomy is greater * than the sue of its individual- 
classes) • 

4» ..To clarify anOetter .understand.. the. Dhcnoaena -- 

.in. question* 



The definitions, attributes/assumptions and purposes of taxonomlc 
systems should provide a substantial basis for the -development of theory 
within education. A taxonomlc system helps to devel p clarity along 
with control of the phenomena 1ri: question. In turn, greater clarity, and 
control should lead to more effective educational development. 



A LEARNING HIEARCHY DEFINED 



A hierarchy Is "a systematic framework with a sequence of classes 
(or sets) at different levels 1n which each, class (except the lowest) 
Includes two or more subordinate classes."' 1 

• 

Robert Gagne refers to learning outcomes, each of which leads to a 
different class of human performance, and each requires a different set 
of instructional conditions for effective learning. The key to the de- 
sign of conditions for this effective kind of learning is the learning 
hierarchy; 12 

The learning hierarchy is an arrangement of intellectual 
skill objectives into a pattern which shows the prerequi- 
site relationships among them. Beginning with a particular 
objective (often a lesson objective)* the learning hier- 
- archy shows which intellectual skills are prerequisite; 

having identified this second set of skills > the . 
.prerequisites of each of these is in turn indicated, 
and this process. continues until one has displayed 
in~a bottom "row" the most elementary intellectual 
skills with which one needs to be concerned J 3 



In addition to the prerequisite skills hypothesis of learning hier- 
archies, a second major hypothesis may be referred to as the "positive- 
transfer hypothesis." The positive, transfer hypothesis holds that pre- 
requisite skills mediate transfer for the superordinate skills to which 
they are related. This hypothesis assumes that if one skill is pre- 
requisite to another, mastery of the prerequisite skill will facilitate 
tfie Teaming -of the ? other skill. 1 * ' • 




A TAXONOMY AS A MODEL: STRENGTHS AND WEAKNESSES 



A taxonbmic systeut.or model can be used to~identTfy "and" describe 
different types or levels of processes (learning, thinking) and learning 
outcomes (behaviors). Some types of thinking and learning, are different 
from other types of thinking and learning. Likewise, behavior can be 
observed in various forms and can be of various types. The crucial' re- 
lationship between a given behavior (I.e., outcome; objective) and the 
required type or level of thinking or learning can be visualized more 
clearly through a classification system (taxonomy). 

The categories of a taxonomy serve the purpose of contextual refer- * 
endng. That 1s, any single category or subcategory 1s located within the 
context of other categories or sub-levels. These categories provide a 
basis for placing any given behavior within a group of behaviors. Con- 
textual referencing also enables one to.understand and see relationships 
between and among all of the categories and behaviors within the taxonomy. 

If a learning/thinking taxonomy represents a convenient way of de- . 
scribing how learning/thinking takes place, Instruction can be planned, 
Implemented and; then evaluated based upon that taxonomy.. Though a taxonomy 
may Identify Internal processes (I.e., thinking, learning), observable be- 
haviors must be used to make Inferences about these internal processes. 

The constructs of learning and thinking cannot be measured or observed 
directly. A taxonomy of learning/thinking can be used to classify and 
order those constructs Inferred from. and based upon valid research studies 
on human thinking, memory, and learning. If a taxonomy 1s used to classify 
Internal processes, and appropriate, corresponding external Indicators of 
those processes, the user has a frame of reference that can be used to 
describe (1n Inference) these abstract, Internal activities. 

Weaknesses of any taxonomlc system revolve around philosophical argu- 
ments and/or empirical questions which focus, on. the criteria of content* 
loglcand-yalldftyr 

The criterion of content centers around whether the categories and 
sub-categories within a given taxonomy are complete. Does the taxonomy 
contain all distinguishable categories, and does each category contain 
all distinguishable sub-categories? In terras of this criterion, the weak- 
ness 1s Incompleteness. Any taxonomy which does not Identify and describe 
in complete form that which 1t is classifying 1s ; providing an Incomplete 
scheme of the construct 1n question. 

No taxonomist can ever be completely assured that his/her taxonomy 
1s totally complete. The basic reason for this Is that a taxonomy that 
Identifies different types or levels of processes and/or learning outcomes 
cannot do so directly. The Identification and subsequent classification 
of the various classes takes place via Inferences concerning the construct 
1n question. It 1s through observation of behavior that the taxonomist 
may Infer that such and such has taken place (Internally). In this way 
taxonomizing Involves a process that Indirectly identifies and describes 
that process in question. 



The criterion of logic is more complex than that of content. The 
question of focus is "why?" Why this particular way of classification 
as versus another? For example, a common way of- classifying is from 
simple to complex; The first class or category is the simplest, followed 
by another which is more complex, etc. A common feature using this way 
of classifying is that each subsequent category subsumes (incorporates) 
all previous (simpler) categories. When looking at a taxonomic system 
which incorporates the simple- to- complex means of classifying, one gets 
the impression that this is the only means by which *^ taxonomic system 
can be used. 

However, the question can be asked: "Why can't a different means be 
used (for whatever is being classified) in the taxonomic system in ques- 
tion? M For example, though a simple-to-complex scheme may be shown, could 
hot another scheme be utilized which grants the user an alternative per- 
spective? Other means may be: part to whole, detail to general ^unfamiliar 
to familiar, concrete to abstract, dependent to independent, order by use- 
fulness, ;order by function, etc. 

The point is that the means utilized in various taxonomic systems 
are oftentimes arbitrarily established. Though serving useful functions 
and granting the user a perspective of certain value, it may not give a 
total picture. The weakness then, in terms of the criteria of logic, is. 
that of simplicity. The critic often argues on the one hand,, for a varied 
perspective, one that may view the construct from the point of view of multi- 
plicity; and argue, on *he other hand, for parsimony, i.e., a more simplis^ 
tic models 

The, criterion of validity refers to determining whether the taxonomy 
accurately represents the construct in question. In< one sense, this 
criterion incorporate the other two criteria, content and logic, because 
accuracy would not *, present if content and/or logic were deficient in 
any way. 

The criterion of validity meets its most rigorous scrutiny via mathe- 
matico-staiistical analyses -and hypothesis testing. Factor analysis, 
hierarchical syndrome analysis (McQuitty, 1960), simplex analysis (Kropo 
and Stoker, 1966), complex model analysis (Madaus, Woods, Nuttall , 1973), 
path analysis, conmonality analysis and multiple regression analysis 
(Miller, Snowman, O'Hara, 1979), cluster analysis and radex theory (Geisinger, 
1973) are some of the approaches used in the validation of taxonomic systems 
in education. 



It is interesting that the literature regarding, validation of taxono- 
mies emphasizes the statistical procedures to be employed void of any con- 
cern on the research methods, design, and procedures employed to investi- 
gate the research questions and to obtain the data. In making cases for 
statistical analytic procedures, researchers should be cautioned not to 
allow the tail (statistics) to wag the dog (design, method, etc. )♦ The 
insistence on absolutes in explorations of theoretical constructs and 
their validity ought to be re-evaluated in, terms of the functional and 
interrelated, complementary value of research questions, methods, design, 
procedures, statistics to one another and as single components of any re* 
search paradym or algorithm. . 
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Introduction to the Models 

The Bloom-Krathwohl taxonomic domains were important contributions 
to all areas of education 1n that they provided a much needed framework 
to consider learning outcomes.. However, today, the results of research 
on thinking, memory, and learning suggest that ah entirely new frame^of 
reference 1s needed-for-ident1fy1ng the accurately classifying learning 
outcome, behaviors. 

Instructional design in the 1980's must be tied to a taxonomlc 
model which 1s directly compatible with the results of learning research 
conducted on human subjects. The new Taxonomy wouid be more useful If 
accompanied by a model of how Individuals process Information which has 
the strong support of extensive research findings. The models should 
have the additional attributes of being content-free and unrelated^ 
the structure of any discipline. They should also be compatible with 
such divergent learning theories as those proposed by the "Behavioral, 
••Developmental ," "Cognitive," "Perceptual," and "Gesalt" schools of 
psychological thought. 

Besides the obvious benefits related to measurement of learning, 
the new Information processing-taxonomy model would have advantages 
for teacher educators, they would allow teacher educators to help pre- 
service and in-service teachers make sense out of the various learning 
theories presented 1n the literature. This 1s especially^ true for 
teachers who have been introduced to different models of learning which 
appear to be Inconsistent with one another and which are Incongruent 
with the Bloom taxonomlc system they are to use to plan and evaluate 
instruction. They would also help teachers develop Instructional 
strategies likely to attain the different ! evels of learning they have 
established as their end goals. , 

What is needed 1n the field of Instructional design 1s: 

a) a model or explanation, of how information 1s accepted, 
treated, processed, and acted upon within the Individual 
leamerT Such a model-must be consistent with the re- 
search findings on human subjects and would distinguish 
among thinking, inemory, and learning as separate yet 
Interrelated aspects of human behavior; 

b) a/model (taxonomy) explaining the different types or 
levels of memory, thinking, and learning which 1s con- 
sistent with the information processing model cited 
above and which stands upon Its own merits with suffi- 
cient research support for it; 
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c) a way of helping pre-service : and in-service teachers 
separate pre- and post-learning behaviors within class- 
room situations; 

d) a way of looking at memory, thinking, and learning 
which "makes sense" to teacher educators and teachers 
and is compatible with an extensive body of literature 
related to human learnings; and 

e) a way of converting the internal operations of thinking, 
memory, and learning into observable process (i.e., 
in-class) and produce (i.e., outcome) behaviors (Stahl, 
1980K 

A system incorporating the points above would be worthwhile and 
practical from .the. perspective of the teacher educator and the pre- 
service and in-service teacher. 

The Stahl Perceptual Information Processing and Operations Model (SPInPrOM) 

The basic components and flow of the.SPInPrOM model are provided in 
Figure 1 . The features and characteristics of the operations of the 
model are explained below. The SPInPrOM^model contains some components 
featured in existing information processing models. The explanation 
suggests a workable sequence of how~this information processsing model 
operates to- determine what, and how. thinking and learning take place. 

the order of the presentation below is based upon convenience and 
ease of understanding. As appropriate, additional items will be identi- 
fied for comprehensiveness, completeness and readability. The intent of 
this description is to explain the ways an individual goes about thinking 
which may result in learning. 

1. Environmental Information. The Environmental 
Information component serve to identify the 
external source of information to be confronted 
and handled by a person's processing system. 
This component is defined to include all the 
information and stimuli which are available 
within the life space of the individual . Enr 
vironmental factors vary in-their power, direc- 
tion, intensity, and strength. Some of these 
factors may influence or dominate the person s 
thinking and behavior. The individual ulti- 
mately decides what in the environment will be 
attended to, internalized, and processed. 
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Preparation or Perceptual Set . Although this 
aspect of information processing 1s not Identi- 
fied by any single component of the model, 
Preparation plays an Important role 1n the early 
stages of the entire processing operation. Some- 
times referred to as "expectancy set," this mind 
set guides a number of Ways a learner attends to, 
receives, processes, and understands available 
and recently received Information (Estes, 1972; 
Frase, 1977; Gagne and Rothkopf; 1975). The per- 
son's mind set may persist during an entire learning 
activity. 

"Readiness" or preparation for Information plays a 
critical role 1n learning (Bloom, 1968; Ausubel, 
I960; Nelsser, 1976). In most situations the 
learner's- personal motivations, learnings, and 
needs produce a powerful perceptual set (Gagne, 1976). 
These motivations prepare learners to expect certain 
environmental events and to view such events 1n ways 
consistent with their own motives and 1 needs. At the 
same time, certain types of Information (o.&j, pre- 
and adjunct questions, advanced organizers) -often 
alert learners to attend 5 to, receive, process, and 
assign special meaning to about-to-be-presented 
Information (Ausubel, 1960; Rothkopf and B1sb1cos, 
1967). This Information suggests a "feed forward" 
feature of one's mind or perceptual set which acts 
In ways seemingly parallel to motivation-produced 
mind set.. 

Sensory Receptors - Effectors. Information 1n the 
environment 1s picked up by the Individual's Sen- 
sory Receptors. .These receptors Include the 
physical physiological elements of the Sensory 
system, Including the organs and nerve networks 
of sight, sound P taste, smell, touch and interior 
physiological activities such as muscle pain, 
fatigue, and aches. Sensory Receptors pick up 
Information from the environment and convert 1t 
Into nerve Impulses. "Sensory Effectors, on the 
other hand, operate to act upon the environment 
via Internal behavior response comnands. For 
Instance, while picking up and decoding sounds 
Into auditory nerve impulses within ~the Inner 
ear provides an example of Sensory Reception, 
the activity of directing the ear to deliberately 
•listen for' certain sounds Is. an example of a 
Sensory Effector at work. 
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While often Identified with "selective attention" 
or selective reception, this component of the 
model indicates where Information from the en- 
vironment 1s actually taken into (and by) the 
processing system* To be available for later 
processing, Information must first be received. 

Perceptual Register. The Perceptual Register picks 
up and momentarl ly records the kinds of Information 
associated with an entire "perceptual system" 
rather than that merely picked up by each Individual 
sense organ as separate Hems (Gibson, 1966). 
Several "perceptual systems" exist and function 
within the body, and the information they pick up 
1s recorded in the Perceptual Register. 

The learner 1s capable of preserving the Informa- 
tion (e.g., Image) 1n this Register for milli- 
seconds after the external Information 1s no 
longer available to the SSnwy Receptors. While 
the capacity of the Perceptual Register apparently 
1s quite large, Information is held for only 
milliseconds. 

Information not registered 1s no longer available 
for further processing into the system* The 
Information registered may not survive the encod- 
ing operations which translate sensory Information 
into the "languages" the storage, memory, and 
processing systems require. Hence, parts of the 
Sensory Registered information will not reach the 
Transient Storage or Short Term Memory (Haber, 
1970). 

Certain types .of sensory Information which reach 
the Perceptual Register are automatically con- 
verted to messages which direct a behavior re- 
sponse. Sensual data which require an Immediate 
response (e.g., a hand on a hot stove) are regis- 
tered as such (i.e., reflex action required). 
A message 1s then Immediately sent to the Response 
Activator to behave in appropriate "reflex" ways 
(t;e., pull the hand away). 

Transient Storage . Information passing through 
this transporter mechanism must receive immediate 
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attention or Its specifics are quickly lost. 
In this component, Information 1s presented 
and then rap1dly-*pushed out" within a few 
seconds. Information "pushed out" 1s lost 
to the memory and all later processing 
systems. However, information which 1s 
attended to may be preserved and remembered 
for longer periods of time. Unfortunately, 
the transient Storage is often equated with 
Short Term Memory rather than being seen as 
the data conveyer operation that It 1s. 

Surviving Transient Storage. Inf ormatl on 
flowing through the Transient Storage will 
remain for a short period of time (I.e., a 
matter of seconds) and 1s then discharged 
(Baddeley* 1972). The processing system 
operates to Instantly decide what 1s to be 
done with this Information. These decisions 
determine what will be retained verbatim, 
whether the 'gist' of the message 1s enough 
to remember, and/or what other actions may 
be called for to deal with the Information. 
If the Information 1s deemed meaningful in 
some way, the result is a "memory trace" of 
this Information within Short Term Memory. 
Unless motivated to do otherwise, the 
tendency of the system 1s to allow the 
specific Information passing through to be 
lost to the memory system, while a memory 
trace of the general gist of the details 
survives and 1s kept alive 1n Short Term Memory 
(Berelson and Stelner, 1964). 

Short Term Memory. Short Term Memory Includes 
"that which can be remembered about" recently 
received Information. In contrast to the 
Transient Storage which serves an extremely short, 
"data; flow" function, Short Term Memory serves a 
"recollection-remembrance" function. This memory 
operation tends to retain general features of 
recently received information while often allowing 
the details to be lost. At the same time, atten- 
tion to detail aids this mechanism to remember 
(I.e., keep in mind) specific details as well). 
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The functional capacity of Short Term Memory, + 
though relatively small -^perhaps a range of 7- 
1 terns of recently received data i can be greatly 
expanded by organizing, IngfmatioMnto unUs or 
"chunks!' of. Information (Miller, 1956). Without 
Interference, one can transfer Short Term Memory 
Information Into Work1ng41ei»ry ■ where Jtcan *e 
rehearsed and practiced. Extended periods of time 
spent on categorizing and "chunking" suggest Work- 
ing Memory and not Short Term Memory operations. 
However, Interference disrupts the "chunking 
activities" and the transference of data Into Work- 
ing Memory (Underwood, 1964; Peterson and Peterson, 
1959). Without attention and appropriate rehears?!, 
Information 1n Show Term Memory will begin to fade 
out after seconds, with up to 90* loss after only 
18 seconds (Broadbent, 1963, 1971; Peterson and 
Peterson, 1959). 

Information reaching this far Into the ^system has 
already begun a transformation or translation into 
Information, which has -meaning for the learner. 
This transformation may result In alterations, in- 
completeness, Inaccuracies, and/or distortions in 
the originally presented Information so that it is 
more (or 1s made) compatible with what .the^ystem 
already knows and/or expects. Unless feedback 1s 
received otherwise, the system will accept these 
transformed ons~as being equivalent to the Information 
originally presented f In.- the environment. 

8. Executor. Before moving on to the Working Memory com- 
ponent, 1t 1s appropriate to Introduce the Executor. 
The Executor 1s the administrator of the entire informa- 
tion processing system. To do Its administrative tasks, 
the Executor operates to: 

a) assign meaning to recently encouraged and received 
Information. This Includes influencing the Sensory 
Receptors, Perceptual, Register, and the encoding of 
data to the Transient Storage. In effect, it assesses, 
reduces r md1f1es.,;ind to some degree censors Informa- 
tion entering the system (Prokasy and HalM.]963) In 
Ellis et. al., 1979). 

b) assign meaning to (making sense of) 1"*°™*]™^" 
Short Term Memory and Working Memory. This includes 
deciding what this. information means 1n terms -tne — 
learner can understand (I.e., in terms that make 
sense to the learner) (Flavell, 1977; Martin, 1971; 
Postman, 1968). 
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c) decide what information will be retained within the 
system as well as how 1t 1s to be used, transformed, 
retained; end stbreoT Such decisions Involve recently 
received Information as well as that Information stored 
1n~and retrieved and used from Long Term Storage 
(Greenb 1n Gregg, 1974). 

d) direct the functioning of other components of the 
memory system (1 .e. , snort Term, Working, and Long- 
Term Memories) and their Interactions (Krech et. al., 
1974). 

e) decide how much Influence the learner's Gognltive- 
BeHef System will have on directing the meanings 
given to new (and recently received Information. 

It also Identifies the alternative responses open 
to the learner (All port andfostman, 1945; Salomon, 
!979rTulv1ng, 1962). 

f ) decide how the learner will respond within the 
environment and situation. The Executor notifies 
the Response Activator which behavior has been 
decided upoiti_Th1s message transmits the type 
and kind of response needed 1h the given situation 
(El 11s et. al., 1979). 

d) d irect the Internal thinking operations within the 
system responsible for conscious tnougnt , process- 
ing, and related activities and functions (Cofer, 
1973; Berelson and Stelner, 1964). 

In review, the Executor directs .the Inner functlonlngs of 
the memory-storage-response system which ultimately controls 
what Is learned, how It: Is. stored r and how on^wlll respond. 
As a general rule, the Executor 1s greatly Influenced by 
previous experiences as they are established 1n the learner s 
own Cognitive-Belief System. Hence, there Is thj 
tendency to perceive and transform new Information to fit the 
Individual's existing "world u v1ew." ^Ulons^as^ to wh at 
Information is relevant to the learner are made by the Executor 
as influenced by the Cogh1t1ve-Bel1ef System. — 

The Executor decides what Information will be transferred 
into Working Memory (Crowder, "76). It. also determines 
how this information will be transformed and handled 
within this particular memory component. In completing 
this and many of Its other functions, the Executor seems 
to operate outside the conscious control of the Individual 
(Shevriri and Dickman, 1980). 



9. Staving Alive In Memory . The life span of recently 
received information within the processing system 
up to this point 'has been measured 1n terms of 
seconds. Information which 1s to be "learned must be 
retained for much longer periods of time. For this 
reason, the learner must take steps to keep Informa- 
tion 1n the system for much longer periods of time. 
The longer Information 1s kept "alive" within the 
memory system, the more likely 1t will be stored for 
later retrieval. The learner can keep Information alive 
by "rehearsing" 1t in various ways with past Long Term 
Memories and' other new 'Information. 

There 1s ho doubt that this rehearsal operation- takes 
place and works (Rock, 1958; Tulvlng, 1974). The primary 
purpose of "rehearsal" or practice 1s to enable the 
learner to understand the meaning, message, Intent, 
value* and/or uses of information in relationship to 
other Information already or just being processed. Ex- 
tensive rehearsal takes place within Working Memory 
which allows Interaction between Short Term and Long 
Term Memories. During this operation, the Information 
as transformed 1s being personalized and further Internal- 
ized Into information which makes personal sense to the . 
learner. (Wittrock, 1979; Salomon, 1979). 

10. Working Memory. Working Memory provides the arena where 
newly received Information actively Interacts with In- 
formation obtained via Long Term Memory (Wittrock, 1979;, 
Sh1ffl1n and' Gelsler, 1973). This Interaction tends to 
"field test" the new data to determine how 1t will or 
might fit into the Long Term Storage-Memory system. The 
more the Information seems consistent with long term 
memories, the more likely 1t will be found meaningful 

and hence be filed for rapid retrieval 1n -Long Term Storage. 
The mental application of recently received Information as 
well as the application of retrieved-from-Long Term Storage 
Information upon recently received problems takes place 
within Working Memory. 

Information reaching Working Memory Includes that recently 
received Information which has been kept alive for further 
processing. At this time, Information tends to be further 
transformed Into the types of data which has meaning for the 
learner in light of previous understandings and experiences 
(Greeno, 1973; Lindsay and Norman, 1972; Gagne, 1976). If 
the Information needs to be retained 1n Long Term Storage 
as originally given-, then this rehearsal 1s referred to as 
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"memorizing." However, the most common tendency of 
Working Memory operations 1s to transform the new 
Information Into "Impressions* or "generalizations" 
wtiich the system equates with the originally given 
Information (Wlttrock, 1979; Nelsser, 1976). 

11. Consolidation and Storage. At the close of an "atten- 
tlon span period," tne information, meanings, and Im- 
pressions Included within Working Memory will either be 
"unloaded" Into Long Term Storage or dropped out of 
the system as 1f erased. The learner does not con- 
sclously control what will be stored nor how 1t will be 
retained. The learner can work to Improve the I1kel1- • 
hood of Its storage and later retrieval. The opera- 
tions below Influence the what, how, and extent of In- 
formation which moves from Working Memory Into Long Term 
Storage: 

a) the more meaning the system has attached to some 
Information; 

b) the more It has. been appropriately transformed 
and rehearsed; 

c) the more It fits 1n (although, 1n some cases, 
contrasts) with Long Tefm Memories; and 

d) the greater the quality of the consolidation 
which takes place Immediately prior to the 
close of the "attention span*" , 

An "attention span" 1s the. period of time Information In 
Working Memory 1s held before 1t 1s sent Into Long Term 
Storage or Is "unloaded" from the system. The "attention 
span" varies across learners and across situations for the 
same learner (Posner, 1969)* These spans appear to bejun- 
consdously regulated. The close of these spans frequently 
results 1n Information being encoded and stored 1n Long Term 
-Storage for later retrieval or it is 'dropped 1 from the 
system as 1f never encountered. J The more Important it is 
for the newly received Information to be retained for later 
thinking, the more necessary 1t is for consolidation to 
occur before tht attention span ends.— -Under certain condi- 
tions, Individuals are capable of carrying Information over 
from one span period to the next, This ability tfves the 
appearance that the Working Memory component has "elastic 
qualities," i.e., It acts as though 1t has 'stretched' its 
capacities to accommodate Information processing across 
attention span periods. 
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Unless motivations and perceptions function otherwise, 
the results of the encoding-to-storage operation tend to 
aippcrt previous generalizations and Impressions (or schemata) 
that the learner already possesses while tending to store 
specific details where they are more difficult to retrieve 
(Conrad, 1964; Duel 1, 1976; Sachs, 1967). In most situations 
where new Information has been encountered by the learner, 
consolidation of the contents 1n Working Memory 1s necessary 
to help ensure its transfer Into Lona Term Storage (Bauman and 
Glass, 1969; Tlshrier and Power, 1978). 

12. Long Term Storage. Long Term Storage should not be equated 
with Long Term. flemory. The Information contained 1n Long 
Term Storage is extensive, detailed, ah* somewhat permanent 
(Loftus and Loftus, 1980). While .there Is a theoretically 
limitless amount of such storage space, 1t seems that once 
Information 1s stored. In Long, Term Storage, there 1s a 
great deal that appears to get "lost.* A transfer-to-storage 
operation encodes the data from Working Memory and files It 
as 1s appropriate. Such encoding and filing Is beyond the 
conscious control of the learner (Shevrln and Dlckman, 1980). 

13. Ret rieval and Learning. Information which can be recovered 
from Long Term Storage and used repeals what has been learned. 
By definition this recovery 1s required since 1t suggests the 
Information 1s available over time for use 1n thinking and 
behaving, The more stable this thinking and behaving 1s across 
time periods, the better the Indication of how well the Infor- 
mation was originally learned. This retrieval, operation 
produces Information as required by the learner for a given 
situation. Higher forms of thinking-learning require later 
retrieval, but they are~nbt restricted to just how much one 
can recall. These MgheFTorms are characterized by how 

well the learner can use retrie ved Information to guide 
thinking and behavior without nav+ng to take time to think 
about" the Information before using 1t. Thinking* and be- 
having guided :by the learner's Cognitive-Beliefs are in- 
dications of higher level thinking and behavior. 4 

14. Lono Term Memory. Long Tern Memory Includes that Which 
the learner "r emembers about what 1s stored." This. memory 
component also directs "how" stored information Is remem- 
bered. This niemory component and not Long Term Storage 
directs the retrieval operations of searching, locating, 
recovering, organizing and constructing Information 
stored 1ri Long Term Storage? 
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The retrieval of data from Long Term Storage via 
Long Term Memory may be accurate 1h many details. 
Frequently, material seems to be fabricated (In- 
vented) by the Information processing system at 
the time the memory reports Its findings. Thus, 
missing Information 1s often filled in to present 
a reasonably complete and consistent "memory" 
(Berelson and Stelner, 1964; Loft us and Loftus, 
1980)\ ""Forgetting" (or the failure to retrieve 
accurate* complete,, and/or detailed. Information 
from Long Term Storage) 1s a failure of the Long 
Term Memory-retrieval operation rather than a 
failure of the storage system. 

15. .Utilizing Retrieved information. Since Information 
and how it may be used to guide thinking as.retrieved 
via Long Term Memory is "learned information,? the 
memory system depends upon Its learnings to make 
sense of and think through newly received information. 
This learned information 1s constantly being used 1n 
Working Memory to assist the learner 'comprehend" and 
•personalize 1 new information. As a general rule, 
the memory system uses learned Information tc< make 
the new information compatible with tKet remembered 
and retrieved via Long Term Memory. Seen 1n this way, 
"relevancy" assigned to new information depends upOn 
the associations? which can be made- between new and 
previously stored information. 

16. The Cognitive-Belief System. The Cognitive-Belief 
System is generated out of Long Term Storage-Memory. 
It 1s an organized framework which functions to 
separate, departmentalize, structure, and develop 
h1erarch1al arrangements of the major Ideas, guidelines, 
beliefs, and generalizations the learner understands 
from and forms about the universe 1n which- s/he lives. 
These 'cognitive-beliefs' focus on the learner as a 
person (I.e., the Self) as well as the relationships 
s/he has with the world outside Self. 

The Cognitive-Belief System contains the learner's 
world view, values, beliefs* arid attitudes as .well as 
those ideas and generalizations which are used to make 
sense out of personal experiences. As a general rule, 
the Cogn1t1ve*Bel1ef System through the Conservator 
operates to influence the entire system to/see" 2nd 
"understand" things 1n ways consistent with, the exist- 
ing world view and the perceived Self. 
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17. Conservator . The Cognltlve^Belief System exercises 
Its conforming tendency via the Conservator, this 
Conservator exerts a strong Influence on the Executor 
and Long term Memory operations to retrieve and/or pro- 
cess Information 1n ways consistent With the learner's 
previous perceptions and exlstingsworld view. While 
the Conservator does not control the Executor 3r Long 
Term Memory, prior reinforcements and repeated similar 
experiences allow these components to be easily Influ- 
enced by the Conservator. In essence, the Executor 1s 
quite "gullible" to the Influence exerted by the Conr 
servator. Th1 s expl a1 ns why 1 nd1 v1 duals almost always 
perceive new experiences and revives past memories to 
conform to their present world view. It .also explains 
why, oh some occasions the learner may resist this con- 
servative, conforming world view and adapt new 'per- 
ceptions, Ideas, arid beliefs about Self and the world. 

18. Influence on Behavior Not only do previous learnings . 
and the Cognitive-Belief System Influence} thinking within 
Working Memory, they also provide the Executor With data 
about alternative or needed behavioral responses and/or 
performances i This Information informs the Executor 
which then uses the Information to reach va decision. 
Should the situation and content call for a habitual 
patterhrof response or routine behaviors (or "automa- 
tized reactions" (Furst, 1979)) , the 'Executor allows 
existing Cognitive-Beliefs and Long Term Memories to 
operate With a relatively open, automatic-hand in 
directing the response. Learned Information may also , 

be used to Influence what 1s attended to, selected, and/or 
rejected within the early stages of the processing opera- 
tions. 

ig. Response Activator . The Response Activator functions 
as the entire nervous system 1n responding in the given 
situation, this component receives orders from the . 
Executor as to What the response Will be and then 
directs the various physiological systems: (e.g., muscles) 
to carry out the order. The Perceptual Register can also 
send directives to this Activator component Initiating 
what 1 s cal led a "refl ex act1 on . " 

20. Sensory Effectors . Sensory Effectors are the sense 
organs; muscles, and other physiological components 
which carry out the response transmitted from the 
Executor by Way of the Response Activator , 
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THE DOMAIN" OF COGNITION 



1;00 PREPARATION 

1QBSERVA7I0N^ (Stnsory Input of data) 
2.00 RECEPTION 

2.10 Uttritlon 

2.20 Rtcognltion - 

2.30 Rtcolltctlon 
3.00 TRANSFORMATION 

3.10 Ptrsonallzatlonr,' • 

3-.20 Adaptation '• ] .0- "\ 

"INFORMATION ACQUISITION" (Encoding and -Storage of Infor- 
~J~ * nttlon into Long, Torn Storage) 

4.00 RETENTION 

4.10 Rtcognltion 

4.20 Rtcolltctlon 
5.00 TRANSFERS ION 

5.10 Replication 

5.20 Variation 
6.00 INCORPORATION 
7.00 ORGANIZATION 
8.00 GENERATION, 

Flgurt 2: 

An outline of the major levels and sublevels of the Domain of Cognltl 



21. Feedback-Feedforward . A behavior or thought 
generated by the learner is supported or re- 
jected 1n whole or m part as a result of the 
Information which is received Into the process- 
ing system about that thought or behavior.- If 
a particular guideline 1s. used and produces 
positive results to the learner, the guideline 
is likely to be used again 1n similar situations. 
Negative results provide feedback as to what did 
not work, as well as feedforward about what 
probably won't work or should be avoided 1ri the 
future. Information provided by the environment 
1n regard to the learner's behavior must be re- 
ceived by the Sensory Receptors and the processing 
^fthls newly received Information begins its 
journey through the system (Wittrock, 1979; 
McKeachle, 1976). 

A Note on the "Ecological Validity" of the SPInPrOM Model 

These phases, components, and operations possess "ecological 
validity" in that they provide a practical and realistic overview of 
how Individuals process Information within their natural environments 
(Nelsser, 1976), Findings from empirical research studies using human 
subjects and conducted 1n the natural environments of the learner sup^ 
port the model. Of equal Importance 1s the fact that teacher educa^ 
tors and teacher trainees have reported the SPInPrOM model explains how 
students as well as themselves are Hkely to think, behave, and learn 
within and outside^ classroom settings. 

THE DOMAIN OF COGNITION— 

As shown by the SPInPrOM model , Information presented to be learned 
undergoes a great deal of processing on Its way through the system. In 
some cases, what happens to this Information 1s not what the teacher 
would like have happen. Now that these processing events are familiar, 
it seems appropriate to Introduce a sequence which has more direct 
application for considering outcome-of-1nstruct1on behaviors. This se- 
quence takes the form of a taxonomlc system entitled the Domain of 
Cognition. 

ThTOomaln of Cognition Includes eight levels of cognitive and 
cognitive-affect thinking and learning-related behaviors (see Figure 
2)? This Domain also Includes two 'pseudo levels' which point outwhere 
two crucial learning-related activities take place within this explana- 
tion of the thinking-learning continuum. Within this sytem, thinking, is 
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defined as "any mental activity" while learning is defined as "acquir- 
ing a new thought or behavior which will be retained , maintained at a 
reasonably stable level, and demonstrated in similar situations across 
time." Thinking may result in learning as well as incorporate previous 
learnings, but it 1s not to be equated with learning. The Domain of 
Cognition Includes pre-learh1ng thinking levels and post-learning levels 
which operate within and may result from classroom instruction. One ad- 
vantage of this taxonomy -is that it helps teachers to view the entire 
range of thinking- learning activities likely to occur during and as an 
outcome of instruction. 

The levels of the Oomain of Cognition described below identify 
the sequence of processing Information for thinking and learning from 
an instructional viewpoint. This taxonomy Is not a modification of 
the Bloom-Krathwohl systems. It is an entirely new system and should 
be seen as such. And although the Domain of Cognition 1s related to 
the SPInPrOM model, the reader 1s advised not to look for an exact 
one-to-one correlation between components of these separate models. 

Progressing Up the Levels of the Domain of Cognition 

The eight levels and two "pseudo" levels of the Domain of Cognition 
are presented below in sequence from the lowest to highest levels. 
These levels are described in linear order for convenience and reada- 
bility (See Figure 2). 

Level 1:00 PREPARATION . The Preparation level 
indicates that tne learner's existing "perceptual set' 
or "mind set" toward the class, course, content, etc., 
affects what Information will be received by the 
learner. The learner's motivations, needs, attitudes, 
and expectations operate to influence what and how 
information in the environment will be attended to, 
noticed, and taken 1n. This level represents the 
pre-0bservat1on readiness of the learner immediately 
prior to the presentation of an experience or 
Information. 

First Placebo Level: OBSERVA TION. This 
placebo level 1s induced to indicate where the 
actual intake of external Information occurs within 
this sequence of th1nking-l earning. This level is 
added for completeness. Information not taken in 
or "observed" via the senses is not available to 
the learner for later processing, thinking, or 
learning. 
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Level 2:00 RECEPTION. The Receptor level describes 
the ways-learners may report and/ record the Information 
they have received.. Learners are capable of thinking 
about recently received information \1n three specific 
ways. First, they may report what they are taking 1n, at 
the present moment. This Literatlon sub-level Involves 
the learner's Identification of the information Immediately 
before him or her. The second sub-level, Recognition, in- 
volves the ability to Identify whether information currently 
available to the learner 1s similar to or different from 
Information presented earlier 1n the same lesson. The 
highest sub-level, Recollection, requires the ability to 
completely recall from Short Term or Working Memory the 
Information which 1s needed for a particular response. 

Reception level thinking Involves operations of Short Term and 
Working memories since 1t deals with Information recently received 1n 
the given class period. Learner responses on this level have not as 
yet reached Long Term Storage, so the teacher 1s not to Infer the 
response has been learned. Reception level thinking 1s not equivalent 
to long term retention of the. Information received by the learner. 

Level 3:00 TRANSFORMATION. Transformation level 
thinking 1s where tne learner translates just-received 
Information 1n ways that make personal sense to htm/hee. 
To Increase the chances of being; stored Into Long Term 
Storage, Information just received must be given meaning 
that "makes sense" of this Information 1n terms the 
learner will understands During this phase of thinking, 
learners translate recently received Information Into a 
form and version which gives it meaning as well as- has 
meaning for them. In transforming tms Information, 
learners may alter or change Its message, content, in- 
tent, accuracy, or details 1n order to make sense of It. 
The activity of assigning meaning to this recent Informa- 
tion 1s associated with the "Personal 1zat1on" sub-level 
of Transformation. 

The second sub-level 1s called "Adaptation." Adaptation 1s where 
learners practice using or "rehearse" newly received Information and 
tunings which have been assigned to It, This rehearsa may inc ude 
using the Information as guidelines (or rules) to Jl^^unlprocess and 
megaprocess thlnklng.5 Researsal actually serves to help the l«™fr ™ ld 
test the various uses which may be put to the new Information. It allows 
the learner to comprehend the Information 1n regard to Its possible and 
Appropriate uses. Adaptation level rehearsal, especial ly when accompa- 
nied^ external constructive and corrective feedback, Increases the 
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likelihood that information received 1n a given class period will be 
encoded more completely, and correctly Into Long Term Storage. 

Second Placebo level: INFORMATION ACQUISITION . 
This second placebo step m the sequence operates beyond 
the conscious control of the learner. Added for complete- 
ness, this step Identifies where the acquisition, encoding, 
and storage of recently transformed Information from Working 
Memory Into Long Term Storage following the close of an 
"attention span" occurs. '. 

Level 4:00 RETENTION. Retention 1s that level where the 
learner demonstrates the ability to successfully search, lo- 
cate, and recover Information stored In Long Term Storage 
via Long Term Memory. 6 This ability to recover Information 
when and as necessary from Long Term Storage provides evi- 
dence that learning on a minimal level has occurred. 
(Note: As pointed out 1n the SPInPrOM model, Information 
received by the learner in a given class period and recalled 
and used from Short Term and/or Working Memories 1s not 
evidence of successful learning. Learning 1s dependent upon 
retrieval from Long Term Storage— a phenomenon not possible 
to measure during the class period during which the Informa- 
tion 1s first received. ) 

"Recognition" 1s the lower of tne two sub-levels of 
Retention. Recognition behavior requires the learner to 
retrieve sufficient Information to verify or Indicate 
whether a particular set of data has been experienced 
previously (e.g., multiple choice or matching test Items). 
On the other hand, "Recollection" requires the learner to 
recover Information to complete or fill 1n gaps of missing 
data (e.g., completion or f1ll-1n-the-;Hanks tests). 

Level 5:00 TRANSFERSION; Transferslon represents the 
learner's ability to go beyond mere retrieval of Informa- 
tion via Long Term Memory. It requires the demonstration 
of the use of the Information 1n relevant situations. 
During this phase, the learner must make regular and 
appropriate use of guidelines or rules which have been 
retrieved from Long Term Storage. This ability 1s Indicative 
of higher levels of learning and thinking since both require 
the reasonably stable use of retrieved guidelines or rules 
as the basis or guide for behavior. (Note: Learners use 
these guidelines as the basis for various unlprocesses and 
megaprocesses and to deal with problems similar to those 
studied previously. 7 It 1s not the uni process, the type 
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at Ut CMjUMtlVt Uf#CU tttkat that M tilt *tU 


AffiUatiag, CanaactiAg; 
Xfttamlatiag, ItUtiag, 
TVja, 


2. Claasificatiaa 


CUiiifyiag 


faradag grtuaa aatVtt auttiag itats inta catagatlaa 


Catagtrtaiag, CrtuaUj, 
Oraariag, Stttiag* 
Smatatitiac 


3. Ctatlaitlaa 


Caaalaiag 


puttlag laaatatt Itaa* tr iaiataatiaa lata im alagla 


lltaiiag, QiaUiag, Cat* 
tiliat. tatarrniat 


Caapartaaa 


Caaaariag 


Uaatifyiag Mitt aiU/tT ka» itaaa art llaiUat ta aaa/tr 


Caattaatiag* Muatiag, 
JikaaiaL 


S. CaattsatUaa 


Caaaaaalag 


attttttlag a akattaaaa 1 rniiM af mm laagar iafaf 

ajttitt 


AkattviatUg* Aariigug, 
CttatlUaaiaf, Uatufrtag, 
Siaamnsiaf 


t. CaavttSlat 


Ctavtttiag 


ckaagtag tka astataal at iatttmal faaxvm. aiaa a ate. •£ at 


Altatiag, Caaagiagt Oavlas* 
lat. Ma4ifriac. Myisiat 


7. Dttctiattaa 


Oaacrlalag 


raatttiag tta faaturaa, awtatt, ate, tf tka axtttmal atfttu 
af laftWtiaa tpaa itaa 


Aataaatiag, Vattttiag* 
kaaattiac 


t. OtSlfMtiiS 


Daalgaatiag 


aaaigaiag a laaal, aasa, at aaamaaa ta aa itac 


MaaUg, Oaflaiagt UaalUg, 

SHCiMlf 


f. Oiscrlaiaaiiaa 


Diaarlaiaatiag 


traatlag items at lafartttlaa UHnrnxly ftm taa aattkat 


Oiffattatiatiag, OUcmUa;, 
Oittianiakiat. 


10. txtaaaiaa 


Istaaiiag 


mvialag iafrmUaa waiaa vault Ukaly fill t nU U tka 
lafaimatiaa aaia^ls availasla tr aaiag ataalaaft* 


AftaatMag, CaaalttiUg, 
Caajacturlag, tatiaatiag, 
Ftalmiat. Caatlatiat 


11* lattactlta 


txtractlag 


taklag apart tr a away fraa a Urgar vaalt ta faaaa aa lu 

tana aaf taait talatiaa tt tatk tthtt aaaVar ta taaj^tlt_ 


Akattmttiag 9 Malytiagt 


12. Iittmttat i M 


Zataxytatlag 


aakiag laaaii tf laftaaattaa is una tf tat aaaalag it Ma 


Caaattttillaiag, Opiaiag* 
rataaitint. ratataaliglat 


1 1. Quia ii ii lat 

• apt Wt) |W«tW«^ 

• 


Qtgf iTlfg 


ptttlag acparttt itaa* tagatkat it aaa» las am lata* attar 
tr aajtatn vitk tka atraai as tat latattalatiaaakipf aa 
«tll aa taa attar mi ayttaa 


MJtatiag, Arnaglag/ 
Aaaaakliag* Caapaaiag, 
faaatfltlag. gtttttatiag« 
a>itaaa«iiiat 




rttytaltg 


atffaattaf tr ptavi«laf a pTakaaW tap af aaaliag witk a 
Utmatlaa tr tttklaa 


Kyattatflltiag* *Utaiag 9 
Miaaaialtat, TattngUf. ^ 


IS. iMMCilUSltft 


tatatclUaxiag 


pattiag apparaat appaaltlaa itaaa at lafanatiaa tagatkat 
at Uat tkay fatal a ■aayitaalt at aau tstaat «a*la 


fcaaaaaajtatiag, Artitmug, 
ialaatiagj CatattaAaiag, 
CgtjajajitA iaaamtai 


H. Stltttiat 

• 


Salattiag 


aaklag a ytafanaA, iaytmitt, at atttti tMlat 


Oataiag; Datitiat. Ntat* 
aiaiac Jtf tiaiT ft tklae^ 


17. k^iM 


SaaartUag 


takiag apart Uftamatiaa ataVtr a «Mla ta Uaatifr iia 
•iatitta ItaUvUaml paru vltk tka fataa at tka tylitiag 
tf tat tmt ftm aajkftkay 


Itaakiag, Oiaaaajaattiag, 
OiMitiag, Pivi4iag 9 * 
$«qtcttiaf . ttvariaf 


TflMllllM 


Tf— il ill af 


aMttiaj lafaiajiilaa lata a ilffaramt fan at vtniaa tkaa 
it tat trifiaaUr glvtt vitktvt AtUkamalr tkatgimg its 
ajtaaaft»\ataBUf> tr iatatt 


CaiUg, OaatiUg. UtiaUg* 
lataaaraaug. atautitg. 
Slaaiatiagt Satatimtag, 
tnttUtUt, Traaiftmat — 


t A III 1 1 1 1 ■! 1 — 


utiliiiag 


iaiaajiauailtg kat imftttttiaa at aa itaa aauU at, la ktiag» 
g m fcajg tat tt tat 


Aaalriag, atplariag. ttttta;, 
Traaafattiat. Uaiat 


:o. vuaauaa 


Vtltatiag 


aaaipitg talta, a ttftUg 9 tr ytiartty ta at Uat at 
Ul art Hat 


AfttaiaUg, Aatta aiatUg, 
Aaaaatiag* IvaluatUg, 
Ja4tiag, PTiatitltiag, 

iwhtriri r 




varlfjrlag 


itttiiyiiig kat ulfattaUat ktt Wat tt U ta at aaaattaa 
a^ tali2« tm, tallakUt at aaatttta 


AttkaaiaatUg* Ctallnuag, 
Ptaviag, StaitaaUuiag, 
SmtnUt T Vafiaatiac 



vm> Hm iMtan m a«U«i m* 4a an nynrnt tritr «f triwlty « l^rmu. 

■ ERIC FIGURE 3: Thi Twtnty-ont UMproctssti 



Major Catagorles In the OoMln of Cognition Taxonoey 
(SUM. 1979) 



DESCRIPTIONS OF THE MAJOR CATESORIES IN THE DOMAIN OF COGNITION 



I. PREPARATION Preparation refers to tnt santsl readiness of the Individual 1e»j«ittly before X2 
at the tine now Infomntlon Is presented. This lovol stresses tno need for students to hwt tht 
background and cental tot to bo reedy for now Inforaotlon. The student outeow 1i tno cognltlvo 
background and attitude to take In outside experiences and input. 



RECEPTION Reception rofdrt to tno reciting of Infdrattloo 1u«ed1*te]y 1 J front of tht Indlvl- 
dual (l!a. . Tito reading aloud) or recalling Inforaotlon ttet hat recently been presented 



ERIC 



within tho saw lasson. This ioarnlnf outcoae Is for jtudonts to mail twldo renge of 

In MCh tho sam few It was prosontod. Tho ttudont Is required to recognize or 



2. 

rocall tho approgrtate~1ntora»t^ 

Inforaotlon the Ttudont can retrieve fro» MMry within a fow hours aftor oneountorlng thls 
Inforaotlon. -.-.'v^O :>\- ■ ' •' ' 

■ ; ^ ■ 

-..'';'.'"*•'■ v ' « . '" " 

3. TBANSFQRMATION Transforation refers to tht ways' studants any altar or change tht original 
TnloralSonai thoy try to flvelt seating. This undorstandln, & t »*E2^» fSS" 
tho wording of the Inforastlon (paraphrasing) , by personalizing It (chang ing It In « wty that 
setos stose to tho Individual), or by practicing this now InforMtlon to understand Its usos 
RpSy^^lnfomot oVto partlcularsltostlons). This lovol of student learning ovttoaos 
roprosmts^ho lowtot lovol drebMrohonslon, with tho practice stop reoulHngjhe wHcalon 
™re1es. aathods, laws, etc., during the lesson whore these are first encountared and used. 



4 RETENTION Retention refers to tht recalling free aaaory of previously learned Inforaotlon and 
frensTOt^eppr^toiy 24 hours after this Information wee .first ttought_aoout. This 
stud»Tlecrn1nf outcone Includes the recall of a wide range of Inforaotlon, frae specific facts 
tomulto of awllStlons tteTeede during previous lessons. The student Is required to 
Sc5u" oTreS llSSrtato Infbraatloo Long Tara Mawry. Retantlon represents tha 
lowest lovol of leorneroutcoMS possible In the Ooastn of Cognition. 

. i'v.-' ."■ ■•• 

S. TRAWf«SION Transforslon Is the ability to use Inforaotlon retrieved by Long Torn Menory In 
to^Tc situations slrtlar to and/or different fret those whare tha Inforaotiwjwas first • 
practiced! This level Is where studants consciously retainer the rules, lews, principles that 
are to be applied, end then use these In appropriate situations. 



I. 



7. 



MCOtPQRATIOl Ineorperetlen 1s the ability to use Inforastlon In appropriate sltoatlons such 
SRB^IsTutoStlc end hotitutl without the student's conscious recall and application 
if toe In^tleoTOn this level, students detonstrete the ability to applyrules. 
irtnclPlosTlawa7etc!. toot they have learned to use without consciously i n etir no these 
-rules, laws, etc . toey ho using. This level represents a high level of Intornellzjng 
iSSmSm SiU wUm applications and usually occurs only after nuocrous practices et 
the Transforslon level. 

MIAN RATION Organisation represents that level whereby students express new they have 
9%m £» prtorttlsed thalr learnings as part of their cognitive-belief system, 
{TglJatl'StSLr an this level espress their personal ratings, rankings, or preferences 
£?7ifarat^a1raed7acee1rto or they nay explain or assess sltoatlons or now experiences 
8\Sffef 'Sir ^etStlve^eS.St^ beliefs, attltoses. Ideals, storeotyplc or 
injudicial 5SpecXs.dnd toe like, are nest often reflections of this level. 



emiATiai eeneratles is toe ability 
neWfTtc.. vrtch ijpr o a a nt unlye 

principles, etc., .«M*JtaflMi^ni ^ te . ^ 




Examples of General Instructional Objectives end behavioral Terms 
for the Domain of Cognition Taxonomy 



ILLUSTRATIVE GENERAL 
. INSTRUCTIONAL OBJECTIVES 


ILLUSTRATIVE BEHAVIORAL TERMS FOR, 
STATING SPECIFIC LEARNING OUTCOMES 


(Mont tpproprlatt) 


Report or Indicate a readiness to begin or 
engage 1n an activity. 


Understands Information and facts 
Recognizes details and data 
Knot* verbal Information 
Understands stops of a method 
Knows a formula, or principle 
Recognizes laws or theories 


Report a definition, description, explanation, 
fact, table, listing, name, or other details of 
Information, or match, select, or Indicate any of 
the above 1n reference to Information as 1t was 
given during the Just completed lesson. . 


Understands laws or theoriei . 
Comprehends Information 
Understands facts 
Knows the moaning of 


Report a paraphrasing; translation, rewriting, 
restating, explanation, or other personal 
version of Information presented during the Just 
completed lesson. 


Apples principles to a situation 
Utilizes stops of a method 
Solvts problems 

Constructs examples of a graph 


Classifies," combines, compares, condenses, 
converts, describes, distinguishes, estimates, 
evaluates,: abstracts. Interprets, organizes, 
proposes, selects, solves, translates, rates, 
verifies, gives examples using Information 
presented during the Just completed lesson. 


Understands Information and facts 
Recognizes details and dau 
Knows vtrbal Information 
Knows laws, principles or rules 
Understands sups of a method 


Report a fact, description, or any; other 1hfdr- 
matlon which Indicates retrieval of Information 
from previous lessons: Write down, orally 
express, match, select or Indicate associations, 
classes, comparisons, descriptions, definitions, 
distinctions, estimates, evaluations, solutions, 
etc., and/br the rules used to complete these or 
an explanation how these rules could be used. . 


Understands laws or theories 

Applies Information 

Utilises steps of a method 

Solves problems 

Applies principles or laws 

Understands how Information 1s used . 


Classifies, combines, compares, condenses, 
converts, describes* distinguishes, estimates, 
evaluates, abstracts. Interprets, organizes, 
proposes, selects, solves, rates, ranks, 
confirms, or gives new examples us1ng,1nfpmt1on 
recalled from previous lessons to obtain and/or 
explain these results. 


(Same as above) 

■ * • / ' 


(Same as above, except behaviors have become 
habitual ones for the student 1n similar 
situations) 


n^initritn consistent and predictable beliefs 
Provides consistent and defensible rationale 
Demonstrates cornel tment to a particular 

perspective 
Appreciates how a technique works 
Values a particular point of view or product 


Initiates, performs, volunteers, modifies, 
supports, defends, ranks, rates, selects, com- 
pletes (or engages In other behaviors which 
reflect a pervasive, consistent, and predictable 
set of beliefs, values, perceptions, or 
viewpoints). 


Formulates a new set of rules or principles 

Oevelops a new explanation 

Formulates a new way of solving a problem 


Crmatas. comooses. devises, generates, con* 
struets, dtvtlops, txplalns, synthtslzts, or 
Mftlim » mm sit of rult*. principle, 
gtridtllnts. atthods, tte. (one* Msttry of ttch 
original rait, prlnclplt, tte.. two boon 
dwonstrattd on tht Incorporation Itvtl). 



of guidelines used, nor the problems encountered which 
signify higher level learnlrig-or thinking. The cri- 
terion 1s that the guidelines used as the basis of the 
thinking or behavior must come via Long Term Memory). 

Learners can demonstrate Transfers!* on level learning 
In one of two ways. When learners use guidelines on a 
reasonably stable level in various situations much like 
those where the guidelines were or1g1nal=ly practiced, 
this behavior represents "Replication" sub-level 
learning. When these same guidelines are being, applied 
to situations dissimilar to those where the guidelines 
were first learned, "Variation" learning is evidenced. 

Level 6:00 INCORPORATION . After a set of guidelines 
or rules 1s understood so well that Its use becomes auto- 
matic, the learner 1s considered to have reached the in- 
corporation level for guiding thinking and behavior. 
Sometimes this level is evidenced by the learner's ability 
to use a guideline or rule without being able to recall 
the details of which guideline was used. At some point, 
the learner understands a set of guidelines and Its related 
cues so well that 1t no longer becomes necessary or 
efficient to consciously recall the guidelines automatically 
as appropriate cues are presented. 

"The Incorporation level signifies that- the learner has 
Internalized a set of guidelines so well that its meaning 
h?i been abstracted and can be used without the learner 
having to consciously think about the guidelines. The 
learner uses guidelines understood on this level to guide 
various unlprocesses arid megaprocesses in problem-solving 
situations. In essence,, Incorporation level Implies the 
learner has achieved habitual almost unconscious use of a 
single or a given set of guidelines, rules, or principles. 

Level 7:00 ORGANIZATION . The Organization level repre- 
sents the arrangement of an interrelations among the vast 
number of guide! 1nes~and ; rules which have been Internalized 
by the learner. The exact nature of how this Organization 
Is established, occurs, or Is structured 1s not known. Its 
Influences on the learner suggest this Organization frame- 
work 1s departmentalized and hlerarchlal In that different 
types of guidelines and rules seem to have more Influence 
(i;e., possess a higher priority) than do others. This 
framework is often referred to as one's Cognitive Belief 
System. 
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— Level 8:00 GENERATION. The; Generation level does 
not necessari ly si gni fy tfie mental ly* highest level of 
thinking but seems to represent a very sophisticated 
mental operation not uti 1-izedrby most persons .> Gen- 
eration represents? the synthesizing of several guide- 
lines unterstoodjs^^ and .not previously 
interrelated. The mere use of several combi nations 
of guidelines (no matter how complex) does not signify 
Generation. This phase represents more than the 
transfer of guidelines to a new situation or context. 
Generation requires the genuine production of a new 
set of guidelines, a new idea or a new-explanation 
which is internally consistent and adequate while 
representing the synthesis (e.g., Hegel's dialectic or 
"Janus thinking",)- of two or more previously separate 
perspectives or sets of guidelines. 

One of the more unique features of the Domain of Cognition is its 
avoidance of the use of specific processes (e.g., Application, Analysis* 
and Synthesis) as the basis for determining "higher" and "lower" levels 
of thinking and learning. The findings 1n cognitive psychology reveal 
that higher level thinking and behavior 1s related to the degree to 
which one has Internalized and uses rules to guide thinking. It is not 
the process itself which determines the "highness" or "lowness'\of the 
level of thinking. Rather, 1t is the level one has acquired and in- 
ternalized the rules to guide the various processes which determine the 
appropriate level of one's thinking (Segal and Stacy, 1975). 

Consistent with this research literature, the Domain of Cognition describes 
a sequence of degrees or levels which Information and rule may be internal- • 
ized and used by the learner. Figure 3 Illustrates 21 separate mental opera- 
tions or ways which individuals may use rules 1n thinking and responding, 
Each mental oreratlon or uni process represents a distinct way the learner can 
make use of rules or guidelines which have been acquired. So-called "complex 
processes" or megap'rocesses are defined as 'complexes' or combinations of uni- 
processes which are used to respond to a single situation or problem. 

Therefore, 1t 1s possible for learners to use the same unlprocess 
on any one of several different levels of thinking and learning (i.e., 
Transformation, Transferslon, Incorporation, Organization and. Generation). 
Teachers must learn to focus their attention on helping learners Increase 
the degree to which they Internalize rules which can become the basls.for 
higher levels of thinking. They must also abandon their belief that it 
is the process itself rather than the degree of the Internalization 
which determines "higher" level thinking and behavior. Finally, 
teachers may consider the act of "processing" Information as "rehearsal 
time" when the learners are practicing putting the rules and guidelines 
to use, thus Increasing, the likelihood these rules will be acquired and 
further Internalized; 
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The above represents a brief description of some of- the major 
features of the Domain of Cognition. The eight levels include both pre- 
learning and post-acquisition learned behaviors. Preserviice and inser- 
vice teachers at Arizona State University are currently using the taxo- 
nomic system as a basis for Identifying and writing specific behavioral/ 
Instructional objectives. They are also? developing test items. to> 
measure the various outcome behaviors associated with these different 
levels. With these uses and attributes^ the Domain of Cognition repre- 
sents an important new addition to the field of teacher education and 
is a viable alternative to the taxonomic models presently, being used., 

, Some Principles of Learning and Thinking 

In reflecting upon ; the SPInPrOM and the Domain of Cognition models 
described above, the following list presents useful principles for in- 
structional designers and teachers to consider 1n planning for and 
assessing the outcomes of instruction: 

a) the individual learner is. confronted with so many 
specific details 1n the environment that 1t Is a 
wonder that as much detail as does is eventually 
stored in and relieved from Long Term Storage (Deese 
and Hulse, 196*4 . 

b) the processing system has a general tendency to deal 
with and produce generalizations and impressions of 
what- information was received rather than retain the 
specific details of this information (Crowder, 1976; 
Kolers, 1974; Sachs; 1967). 

c) a learned behavior is Impossible to confirm at' the 
time new Information: is first encountered, even 
though one's performance might suggest otherwise. 
The classroom teacher should follow the general rule 
of waiting 24 hours until the next class period begins 
to measure what was retained and can at least be re- 
trieved and used via Long Term Memory.- This 24-hour 
period. has precedence In learning-memory^ research 
(Postman and Rau, 1957); Deese. and Hulse, 1967). 
Learned behavior cannot be demonstrated during the 
class .period information was first received. 0 

d) there 1s no Inherent difference between Information 
useful for guiding cognitive (e.g., geometric theorems) 
and information useful for guiding affective (e.g., 
reasons for making moral decisions) thinking and 
learning (Meehan, 1969;. Messick, 1979).. It is the 



society, culture, institutions .etc. , which attach 
special meaning to such Information and give the 
abearance that affective, values, moral , anchor 
normative oriented informat on do possess Inherent 
qualitative features. The learner actually deals 
aith cognitive guidelines e.g.* how to read a map) 
?hYsaml way asVectlve guideline! (e.g., do unto 
others as you would have them do unto you) within 
the information processing system. 

e) the learner continually uses and is; 

' information and understandings J^J^JL^d, 
Cbdrtitive-BeTief System and Long Term Memory whicn 
in "urn operate to assist the learner transform, 
seVec£ Zl iense of, and assign meaning toner 
oioiriences and data (Samuel's, 1974). By and large, 
^entire iSorStlon processing system tends to 
translate new information and.experiences to make 
S clnform to and compatible with; ^one/s existing 
Cognitive-Belief System and Long Term Memories. 

f) the individual uses rules as the basii if or guiding 
his/her thinking and behavior. The critical roie 
rules (or guidelines) play in psycholog leal pro- 
Sssing must be understood by teache-s (Segal and 
staci 1975) Rules or guidelines do provide the 
bSic'eiplanatlons, reasons, and basis for behavior 
S I one behaves because of the operation of cer- 
tain'guldelines at the time of his/her behavior 
(to?onV, 1940; Postman,. 1954, Segal and Stacy, 1975; 
Zeiler, 1963). 

g) the use of a rule or ^^JC^SiJtjStlSbSS. 

Jnd LIS 1975^ At the same time, recalling or 
rtatl^a'rulSes not necessarily mean one under- 
!i»nl« it nor can use 1t EHckson, and Jones, 1978); 
llf Duvne 1974)" Furthermore, the learning of 1n- 
ZJZtZ is information Is different ^learning 
infection as guidelines and using It (Sagne and 
Briggs, 1974). 
k\ fh« individual tends to learn how to use guidelines 

SS£ l Saasirs.« »fe« ur 
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is reinforced to use the guidelines with these 
and only these cues, the less likely the Indi- 
vidual will be able to transfer these guidelines 
to new situations at later times (Berel son and 
Steiner, 1964; Knight, 1963; Luchins, 1942). 
Transfer of learning implies: the transfer of 
guidelines originally associated with one type of 
situation. to other situations where their use Is 
appropriate but not necessarily evidence to the 
individual. 

1) the consistent and sometimes contradictory research 
findings related to the effects of external cues, 
stimuli, and reihforcers suggest very strongly that 
the. effects of these external variables are learner 
determined and not externally determined (McKeachle, 
1976; Wittrock, 1979),. 

A) the Individual learner operates frequently on two 
different "levels" of thinking and processing of 
information. As the learner retrieves and uses 
information via Long Term Memory to^work with 
recently received information, thinking us™g re- 
trleved-from-storage information represents higher 
level thinking while mental activities working 
with recently received information represent lower 
level thinking. 

the SPInPrOM model and the Ooroain of Cognition are supported, by 
extensive findings related to human learning research and possess 
r C olo|!«l vallSfly from the perspective of inservlce and presjrylce 
teachers. These tw 5 systems are compatib e with a wide variety of 
*nn*rentlv divergent schools of psychological thinking. Botn aiso rep 
Xstnl fMsiblelodels to differentiate among the internal aspects of 
me^rj, th nkiSg^nd learning. Both.models also lend t e^selves to ex- 
plaining external behaviors as they are occurring and as they may be 
Identified as outcomes of instruction. Finally, these models are 
teachable" wUhTthe framework of teacher ^^^"HP^S^Ib?^*^ 
.-I uiLmi*m« m in that Inservlce and preservice teachers are aoie to 
u MerlS™.l« use S2, SEdSlJ SP?nPrOM, within , very short period 
of time. 
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FOOTNOTES 



Horace B. English and. Ava Cnaapney English, eds., 
A Comprehensive-. Dictionary of Psychological and Psychoanalytic 
^erjas. (Kew York: David McKay, Co., 1958). ' ' ! 1 

2 3enjamin B. Wolaan, ed. Dictionary of Behavioral 
- Science (New York: Van Nostrand Beinhoid Co., 19?3). 

^Carter V, Good, ed. Dictionary of "Education (3rd ed. , 
New. York: McGraw Hill, 1963). 

^Lee C. Deighten, ed., The Encyclopedia of Education 
(New York: Crowell- Collier Educational Corporation, I9?l). 

^Oxford English Dictionary (Oxford: The Clarendon 
Press, 1935T 

^George Gaylord Simpson, Principles of Aniaal Tax onomy 
(New York: Colunbia University ?T€ss, 1§6l), pp. 2>2b^ 

?John R. Gregg* The Language of Taxonoay (New York* 
Columbia University Press, 1954), p. vii. 

8 Daniel E. Griffiths, ed., Developing Taxonomies of 
Organizat ional Behavior in Educational" Administration ( fchic»rft ♦ 
Sand McKally and Company, 19c9), p. 22. 

^David P.. Krathwohl, Benjamin S. 31ooa, and Bertram 
B. Kasia, Taxonomy, of Educational Objectives: The Classification 
cf Educational Goals. Handbook II: Affective Domain (New York« 
David McKay Co., Inc., 1964), ??. 5-9. 

^Griffiths, op.cit., pp. 23-24, 176-177. 
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